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CALTFORNTA REGIONAIJ WATER QUAr'Iry CONTROIJ BOARD
SAN FRANCTSCO BAY REGTON

oRDER NO. 93-151
(RESCTNDTNG ORDER NO. 86-78)

FINAL SITE CLEANUP REQUIREMENTS FOR

rNlrERsIL, rNC. AND

SOBRATO DEVELOPI{ENT CO!{PANY

for the property located at
L276 AA!{!{ERWOOD AVENUE
SUNNWAI,E
SANTA CIJARA COUNTY

The California Regional Water Quality Control Board, san Francisco
Bay Region (hereinafter called the Board) finds that:

Site Location and Description The site is located on the east
side of Hamrnerwood Avenue on the northern edge of the City of
Sunnyvale, Santa CLara County. The site is situated north of
Interstate 101 and south of Highway 237. The site consists of
one parcel, L276 Hammerwood Avenue.

Prior to the L960s, the land use in the proximity was
predominantly agricultural. Most development dates from the
l-960s or later and consists of industrial facilities with
associated offices. Currently, the land use is mixed light
industrial and residential. No residential use exists between
the site and the southern San Francisco Bay. The Sunnyvale-
Baylands County park is located approximately 1000 feet north
of the site and borders Guadalupe Slough. The area north of
Guadalupe Slough is nostly at or below sea level and is used
for commercial salt evaporators.

Site History and Regulatory StatuE Sobrato Development
Company (Sobrato) owns the L276 Hammerwood Avenue property.
fntersil occupied the facility to fabricate semiconductor
wafers until 1983. fntersil used volatile chlorinated
hydrocarbons in its fabricating process and utilized a 1,600
ga1lon acid neutralization system consisting in part of
multiple plastic tanks enclosed. in a concrete vault at the
facility. This system was implemented to treat wastewater
from the facilityrs industrial process before its discharge to
the nearby sanitary sewer. fntersil ceased fabricating and
subseguently discontinued the neutralization system in 1983.
The facility was used as a warehouse for a while, and is now
vacant.
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4. Intersil is named as a discharger due to its chemical usage
history as well as its chenical release to soil and
groundwater underneath the L276 Hammerwood Avenue property,
during its occupancy of the property. Sobrato is named as a
discharger because it is the current osrner of the site, and
will be responsible for compliance only in the event that
Intersil fails to comply with the requirements of this Order.
If additional information is submitted indicating that any
other parties caused or permitted any waste to be discharged
on the site where it entered or could have entered waters of
the State, the Board will consider adding that partyrs name to
this Order.

Previous Board orders and Permits The Board has adopted the
following orders and permits for the L276 Hammerwood site:
r Waste Discharge Requirernents (Site Cleanup Reguirements)

Order No. 86-78, adopted October L5, L986i

r Waste Discharge Requirements Order No. 87-LO4 (NPDES
Permit No. cAoo29254) , adopted August L9, L987.

Hydrogeology The site vicinity is relatively flat, lying at
an elevation between five and eight feet above mean sea level.
The near surface deposits in the area are fine grained
estuarine deposits consisting of unconsolidated, plastic clays
and silty clays, which are rich in organic rnaterial that
contains lenses and stringers of well sorted silt and sand, as
well as beds of peat.

Groundwater generally exists in the permeable sand and gravel
and alluvial fans deposited by east-flowing streans descending
from the Santa Cruz Mountains. The regional groundwater
gradient, as determined by other studies in the inrnediate area
of the site, is northerly but may be affected by seasonal and
tidal influence. The first shallow water-bearing zone at the
site is encountered at a depth of approximately at 8 to 9 feet
below ground surface (bgs). The intermediate water-bearing
zone appears to be separated frorn the shallow zone by about 65
feet of thick clay aquitard.

fntersil conducted a survey of public and private wells within
a one-mile radius of the site to assess any potential inter-
aquifer conduits in L986. Many of the deep wells are within
a one-mile radius or more of the site. Other deep water-
producing wel1s, registered with the Santa Clara Valley Water
District within a 1/4-nile radius, have been abandoned or
destroyed. It is unlikely that any well identified within the
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survey area is acting as a conduit for inter-aquifer movementof groundwater at the former Intersil facility
rntersil initiated soil and groundwater investigation at thesite in May L982 as part of the underground Tank Leak
Detection Program. rntersil found volatire organic compounds(vocs) in soir and in qroundwater underneath ine racirity.
8oi1 Investiqation and Remediation Intersil collected
extensive on-site soil bori during the 1985 through L987rf,e soLr porLngs ourrng Ene 1945 Enrougn L9a7
groundwater monitoring wells installations. Soil samples frornthe proxirnity of the former neutralization system and from
southeast corner of the facility, a location once used as achemical handling area, detected Vocs. The primary Vocs
det,ected vrere 1,2-DCE, TCE, and Freon 113 . The trighest
concentrations measured hrere 13 ppn of 1r2-DcE and 5.3 ppm of
TcE in soil at L7.5 feet bgs. soir anaryses from all other
borings at the site revealed vocs concentiation less than 2.8ppn. rn 1987, rntersil excavated and removed about L7s cubicyards of contarninated soil from the three locations that were
detected above 1 ppn of totar vocs. The excavated soil was
disposed of after proper treatment.

To determine the verticar extent of the plume, rntersilinstalled an intermediate water-bearing zone-monitoring welr
near and downgradient from the source area and collected soil
borings to a depth about 87 feet. rntersil analyzed all soil
samples using EPA rnethod 8240r dn appropriate rnethod. used to
detect all Vocs (aromatic and purgeable hydrocarbons). Basedon the analyticar results, pollutants at the site did not
migrate further than 19 feet-in depth.

rn 1991, Intersil also perforrned an addit,ional soil rernedialinvestigation to delineate the distribution of vocs at theslte to propose an appropriate finar cleanup plan. At thistime, EPA method golo- was used to anatlze purgeabre
hydrocarbons. chernical data from 32 vadose zone soil simples
indicated that total purgeable hydrocarbon concentrations wereless than .1 ppnr except for one sample of 1.3 ppn. These
concentrations did not indicate an additional source area, andtherefore, no soil rernediation was recommended.

Groundwater fnvestigation and Remediation Intersil initiated
groundwater investigation at the site in L982. The primary
vocs detected in groundwater samples were 1r2-DcE, TcE, Freon
113, and vinyl chloride. other vocs generalry detected lessfrequently and at the Lower concentrations include L,2-DcB,xylenes, dichlorotrifluoroethane, and pcE. The onry semi-
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TCB).

From l-985 through L987, Intersil conducted extensive remedialinvestigation to characterize the site and determine on-site
and off-site vertical and lateral migration of the pollutantsin groundwater. Investigation results confirmea niqn voc
concentrations in shallow groundwater in two locations atthe eastern portion of the Intersil site and at the westernportion of the adjacent western Microwave facility. Thelateral extent of the plurne hras bounded by non-delectableanalyses. Monitoring data indicated that the intermediate
water-bearing zone has not been irnpacted with VoCs. euarterlynonitoring is still ongoing. There are ten shallow and one
intermediate groundwater nonitoring wells, three operating and
one standing-by extraction wells, and three piezoneters ai thesite. rntersil routinely submits a quarterly groundwater
monitoring report and an llpons serf-monitoring report.

13. Fv?lUation of Groundwater Interim Remedial l*teasures Intersilinitiated interim remediaf neasumted shallow
groundwater in L987. The interirn remedial system consists ofthree on-site shallow groundwater extraction wells and an airstripper followed by carbon adsorption. This interim systen
was implernented to reduce VOC concentrations and to provide
hydraulic contror over the plume. rn LggL, rntersil arsoinstalled an additional off-Lite extraction well to enhancefurther VOC removal in the off-site groundwater. After oneyear in operation, Intersil stopped purnping this off-site well
because off-site purnping was not effective in inproving off-site groundwater quarity. Based on the disCribution of
chemicals in groundwater, the capture zone of the extraction
systern includes adjacent VOC source areas.

Since the extraction and treatment system began operating attle site, voc concentrations decreased signi-icanlty in otf-site areas and in areas away from the eastern property
boundary. Voc concentrations only declined slightly on thasouth eastern portion of the property boundary. As of the
September L992 report, the extraction system extracted over 24rnillion gallons of contaminated water and removed about 2Bs
pounds of VOCs. Generally, the interim remedial system has
been very effective in containing the plurne, but ia has not
been as efficient as expected in restoring aquifer quality dueto off-site sources.
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L4. Adjacent Sites

Former ltestern !,licrowave facility: This site is located at
L27L Reamwood Avenue, adjacent to and east of the fntersil
site. Western Microvrave discovered a VOC release at its site
in 1985. The indicator chemicals are PCE and its breakdown
products, TCE and cis- and trans-l,2-DCE, and xylenes. VOC
concentrations are substantially higher in soil and in
groundwater at the Western Microwave site than at the fntersil
site. Recent soil and shallow groundwater investigations have
found up to 185 ppn in soil and up to 78rOOO ppb in
groundwater of total purgeable chlorinated hydrocarbons along
the western property boundary of the Western Microwave site.
These results were consistent with previous investigation data
performed at the site. Sobrato (the owner) conducted partial
soil rernoval in 1991. More source removal and groundwater
rernediation is needed. The Board adopted Site Cleanup
Requirernents for the L27L Reamwood site in May 1993.

Former Lockheed Facility: Another VOC release also occurred
at L235 EIko Drive, upgradient of the Intersil and Western
Microwave sites. The source was a leakage of an underground
sump. SoiI and groundwater underneath the site were impacted
by contaminants, primarily TCE and 1,?-DCE, above California
drinking water standards. Lockheed excavated and removed the
contaminated soil and characterized the site. Lockheed also
subnitted a workplan for shallow groundwater interirn remedial
measures in Septernber 1993. This site is not under Regional
Board order.

State Water Resources Control Board Resolutions

State Board Resolution 68-16: On October 28, 1969, the State
Board adopted Resolution No. 69-16, rrstatement of Policy with
Respect to Maintaining High euality Waters in California. rl

This policy calls for rnaintaining the existing high quality of
State waters unless it is demonstrated that any change would
be consistent with the maximum public benefit and not
unreasonably affect beneficial uses. This is based on a
Legislative finding, contained in Section i-3OOO, California
Water Code, which states in part that it is State policy thatrrwaters of the State shall be regulated to attain the highest
water quality which is reasonable. rr The original discharge of
wastes to the groundwater at this site was in violation of
this policy.

State Board Resolution 88-63: On May L9, 1989, the State
Board adopted Resolution 88-63, rrsources of Drinking Water.rl

15.
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16.

This resolution states that, with certain exceptionsr,surface
and ground waters of the State are considered to be suitable,
or potentially suitable, for rnunicipal or domestic water
supply.

Water Ouality Control PIan The Board adopted a revised Water
Quality Control PIan for the San Francisco Bay Basin (Basin
Plan) on December L7, L986, and the State Board approved it on
May 2L, L987. The Basin Plan contains water quality
objectives and beneficial uses for South San Francisco Bay and
contiguous surface and ground waters.

The existing and potential beneficial uses of the groundwater
underlying and adjacent to the facility include:

a. fndustrial process water supply
b. Industrial service water supply
c. Municipal and Domestic water supply
d. Agricultural water supply.

The Board amended the Basin PIan on Septernber L6, L992 (to
implement two statewide plans) and again on October 21-, Lgg2
(to fornalize groundwater protection and management policies).
The latter amendment describes how groundwater cleanup
standards should be established. The prirnary objective is to
rnaintain background, but standards should be set no higher
than maximum contaminant levels (MCLs), and may be set lower
based on a site-specific risk assessment. The Board will
consider several factors when setting cleanup standards: cost
and effectiveness of cleanup alternatives, time to achieve
cleanup, and pollutants toxicity, nobility, and volurne.

Sunnary of Risk Assessment The shallow groundwater underneath
the site is not currently used for domestic supply.
Nonetheless, the risk assessrnent assumed that the shallow
groundwater beneath the site would in future be used as a
dornestic water suppty. Tvro scenarios were used to address
this issue. Scenario 1 evaluated current site conditions
using the most recent maximum qroundwater VOC concentrations.
Scenario 2 evaluated future conditions using final cleanup
goals (MCLs) . The assessment determined the prirnary chernicals
of interest and their toxicity and identified potential
exposure pathways for both scenarios. Then, the assessrnent
computed risks for carcinogenic and non-carcinogenic chemicals
in the groundwater, and compared thern to the EPA recomrnended
risk ranqe.

Toxicity Classifl.cation for Chemicals of Interest: Fourteen

L7.
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compounds have been consistently det,ected in shallowgroundwater beneath the site. These compounds are:
chloroform, 1r2-dichlorobenzene (1r2-DCB), 1r3-DCB, 1rI-DCE,
cis-l, 2-DcE, dichlorotrifluoroethane, ethylbenzene, Freon 113,
PCE, L,2,4-TCB, 11111-TCA, TCE, vinyl chloride, and xylenes.
Trans-l,2-DcE, TcE, vinyr chloride, and Freon 113 were widery
distributed and found at significantly high concentrations.-
Four of the indicator chemicals are classified as carcinogens:
chloroform, PcE, TcE, and vinyl chloride. Based on npArs
classification, vinyl chloride is a crass ,Ar carcinogen(sufficient human evidence). chloroform, pcE and TcE ire
class rrB2rr carcinogens (inferring probable human carcinogen,
with inadequate human evidence ana sufficient evidence irom
animal experiments). 1,1-DcE is a class *c, carcinogen(possible human carcinogen, linited evidence ofcarcinogenicity in animals with inadequate human data). Fordichlorotrifluoroethane, no classificalion was availabie. The
rest of the compounds such as Lr2-DCB, 113-DCB, cis-l,2-DCE,
ethylbenzene, Freon 1_L3, L,Z ,4-TCB, l_,l_, I-TCA, and xylenes are
non-carcinogens (class rrDr),

Exposure Assessment: under current use of the site, there
appear to be no complete exposure pathways. The level of
contarninants in the shallow aquifer are grelter than drinking
water standardsl however, the shallow aguifer is currently noi
being used for drinking water. The d-eeper aquifer that is
used for drinking water has not been impacted by vocs.

The assessment assumed that a hypothetical domestic well wouldbe screened in the shalrow aquifer for both scenarios
current and future uses. Two potential pathways of exposure
were recognized to evaluate the risk assessment. The first
hypotheticar pathway is the use of shalrow groundwater
underneath the site as a source of drinking water.
Quantification of exposure from this pathway assumes ingestionas an exposure route. The second hypothetical pathway is
exposure to vocs vaporized during showering and cooking byinhalation exposure route. go€h exposure routes aslurne
exposure of drinking 2 liters of water per day by a 7a-kilogran person (U.S. EpA, 1989 and 1999).

Baseline Risk: Quantified public health total risks vrrere
determined using the estimated potential chemical intake fromthe hypotheticat drinking water well and inhalation of vaporthat were computed utilizing the estimated exposure point
concentrations. For scenario 1 (using tne current
concentration), the excess cancer risk was estinated to be 2.0
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x 10'3, or two excess cancer cases in a population of lrOOO.
EPArs reconmended risk range for carcinogens is 1O-4 to 10-6,
or one in 101000 to one in ITOOO,OOO excess cancers in an
exposed population.

Using a similar approach for the non-carcinogenic VOCs, a
total hazard index (HI) was determined to be 2.5, with cis-
1I2-DCE alone accounting for most of the Hf. EPA recommends
that the total HI for a site not exceed 1.0.

The baseline public health evaluation (BPHE) did not identify
soil as an exposure medium. The potential sources of VoCs in
soil have been removed in the vicinity of the former
neut'ralization system, chemical storage, and chemical handling
areas. No complete exposure pathway exists unless utility
workers come in contact with the contaminated groundwater.
Intersil also subnitted a report labelled rrsupplemental Health
Risk Evaluationtr on November L2, 1993. This report used a
utility worker scenario that assumed exposure of utility
workers to contaninated soil, air and groundwater at about six
feet below ground surface. The analysis revealedinsignificant potentiar excess cancer risk and Ht to utirity
workers.

A deed restriction is
shallow qroundwater
drinking water until
The BPHE did not arso identify indicator chernicals in the air,
with the exception of the those chemicals enitted to the air
during groundwater treatment.

Post-Remediation Risk: Since the estirnated risks from
Scenario 1 exceeded EPArs recornmended risk range, the
assessment considered drinking water standards (McLs) of Vocs
as a final cleanup goal for arr pollutants at, the site. This
approach would protect future beneficial uses of the shallow
groundwater underneath the facility. scenario 2 evaluates thepotential hearth risk for use of shallow groundwater at thesite as a dornestic, potable water supply once MCLs are
achieved. For the carcinogenic chemicals, the excess cancerrisk predicted by this analysis is about 1 x 1O-5, or one in
100,000 or less. This cancer risk rever lies within the EpArs
recommended risk range. Likewise, the total Hr for all non-
carcinogenic compounds was found to be 0.933, slightly below
L. o.

Ecological Assessment: rn september 1990, rntersil performed
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an ecological risk assessment focused on sensitive species inthe. Baylands park area to the potentiar for adverseenvironmental impacts posed by vocs in shalrow groundwater.
The sunnyvale-Baylands county park rocated aboul 1o0o feetnorth (downgradient) of the site is the closest habitat, forirnportant native organisms. The anarysis assumed that thetotal mass of vocs contained within th6 shallow aquifer fromthe site was arlowed to reach the marsh unirnpeded by anyremedial activities. under this worst-case aJsurnptio'n, ;aadverse ecologicar effects are expected for the rnar-sh.

Eva!.uation of_ Remedial Technolooies rntersil deveroped andevaluated a list of possible aliernatives for remediatlng thecontaminated shallow groundwater underneath the L276
Hamrnerwood Avenue site. The screening of technoloqies $rasbased on their applicability to site characteristicsl on theproperties of the chemicals, and on reliabirity andperf ormance of treatment technologies. The rern-ainingteclnologies such as a) groundwater extraction and treatnent(existing interirn renediar measure), b) slurry walr and in-situ treatment-wa1l, c) slurry waii, dewatering, and vaporextraction, ald d) srurry warl and enhanced bi-oaegradation
were then further evaluated on the basis of environrn6ntal andpubric hearth irnpacts and cost analysis. Final detailedanarysis involved.imprementability, eftectiveness, and total
Project costs. This evaluation foiiowed the approach outlinedin BPArs National contingency plan (Ncp) 136e 40 cFR part
300).

Sege9ial Actions rn accordance with the site waste DischargeRequirernents (order No. 95-79), rntersil subrnitted tworeports: a rrFinar Renedial Action planr (FRAP) and a rFRAp
Addendunrr in L989 and i.990, respect,ively. goth of thesereports recommended expansion of the exlsting groundwaterextraction treatment system. rn January tssz-, rntersilsubnitted another report, rtRevised Final Ren6aial Action planrl
(RFRAP) to replace the two former FRAP reports. The RFRAP
reconmended an innovative technology rrslurry walr and rn-situTreatment wa11tr as a final remedy-ior tne site. Based on acomparison of irnprementability, slte use impacts, operational
and maintenance reguirementsr- effectivenesi and reiiauilitv,and costs, this order provides the rslurry warl and rn-situTreatment walltt as a finar cleanup remedy, and a ,slurry waIland Enhanced Biodegradation, as J contingent remedy.

rntersirrs proposed final remediar actions are as follows:
The selected final remedy, in-situ treatnent warr, uses an

9
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b)

c)

d)

innovative technology to passively treat chlorinated organics
in shallow groundwater. The treatment wall is made of a
permeable in-situ reactive wall that contains a mixture of
sand and iron filings constructed along the eastern portion of
the downgradient (northern) edge of the site. A low-
permeability slurry wall will also be installed east, west,
and south of the in-situ treatrnent wall. The slurry wall
would contain and direct the flow of VOC-affected shallow
groundwater beneath the site through the permeable reactive
waII. The reactive wall would provide passive treatment to
degrade VOCs and prevent high VOC concentrations from
migrating further. Like the present interim remedial
measures, this remedy will take decades to achieve cleanup
standards. However, using the nevtr remedyr Do above-ground
structures are required and econonic use of the site would be
restored.

The in-situ treatrnent wall is a new technology, and it is the
first treatment system of its kind to be implemented, at least
in the San Francisco Bay Region. Bench-scale and pilot-scale
studies using site groundwater were performed. The results
indicate that a properly designed treatment wall would provide
complete degradation of chlorinated organics as contaminated
groundwater migrated through it. The by-product components
include salts of chloride ions, ethane and ethylene, which are
non-toxic.

Four additional monitoring wells will be installed within the
treatment wallr on its downgradient side, and at least one
additional monitoring well will be installed in the in-situ
treatment area. Periodic Aroundwater rnonitoring would be
performed to monitor the performance of the treatment system.

The net present worth of the selected rernedy is about i2.9
million, compared to $7.8 rnillion net present worth of
groundwater extraction treatment system. Both values are
conputed based on 30-years life time and 3-percent discount
rate as used by the National Contingency Plan (NCP).

A nSlurry WaIl and Enhanced Biodegradationfr is recommended as
a continltency alternative. This remedy is also a new one, and
it will be applicabJ-e if the selected remedy fails to meet
cleanup standards at the site. The slurry wal} would enhance
the natural anaerobic conditions that favor biodegradation by
isolating groundwater beneath the site. Injecting additives
such as glucose and other food sources to anaerobic micro-
organisms in groundwater to further enhance biodegradation is
not being considered at this tirne because of its experimental

e)
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limitations, but will be considered in the future as proven
technologies become available.

20. Besis for Cleanup Standards Cleanup standards for groundwater
differ between the eastern portion of the site and elsewhere
(remainder of the site and off-site) for reasons explained
below. The eastern side of the site is defined as the area
bounded by the slurry wall. Off-site refers to elsewhere
outside the in-situ area including the western portion of the
site and the larger area north ind down-gradi-ent from L276
Hammerwood Avenue.

a. On-site (Eastern Side) Groundwater: On-site total
dissolved solids (TDs) concentrations are high, averaging
2,8OO ng/l over the last five years. This level, while
exceeding the Title 22 linitingtoncentration established
for municipal water supply, is lower than the 3,000 ng/I
TDs maximum for potential sources of drinkingr water
(State Board resolution gB-63 and Regional Board
resolution 89-39). Therefore, nunicipal supply is apotential beneficial use of on-site groundwater. At a
rninimun, California and U.S. EPA niximun contaminant
levels (McLs) should be met. Meeting MCLS will result in
an acceptable excess risk, as described in Finding L7.
Cleanup of groundwater below MCL concentrations may be
technically irnpractical due to the physical and chemical
behavior of VOCs in aquifers. Thus, l"ICLs are acceptable
to meet the intent, of State Board resolution 68-16.

b. on-site (Renainder)
the remainder of
concentrations. No
the remainder of the

Groundwater: Groundwater underneath
the site also has high TDS

cleanup standards are necessary for
site for the following reasons:

i) Total VoC concentration measured about, 265 ltgll on
the remainder of the site versus 161000 ttgl| on the
eastern (the source area) side of the Intersil
site. Neither the current nor the expected VOC
concentrations on the western portion of the site
pose a threat to deeper aquifers. The rnunicipal
supply is not a potential beneficial use of this
shallow groundwater either. The risk assessment
also identified no other exposure pathways for this
western side of the site. Thereforer no
groundwater cleanup standards are needed for the
rernainder of the site.

ii) On-site shallow groundwater has very rnarginal water

1_L
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quality. It barely meets the definition of
potential drinking water due to high TDS and
naturally occurring mineral salts. Future use for
domestic water supply is highly unlikely, due to
salinity and land use trends.

iii) Proven groundwater treatment alternatives are very
linited. The Board should encourage dischargers to
try innovative technologies, especially in areas
where beneficial use of groundwater is unlikely.
If the reactive-walI technology works here, there
will be a region-wide benefit, by expanding the
options available at other sites.

iv) The incremental construction cost to extend the
reactive/slurry to include the western side of the
site will be about $f.g million, which is about
44.83 Z higher than the estimated cost for the
proposed final remedy. This cost is uneven to the
water quality benefits that would be obtained
because VOC concentrations are two orders of
nagnitude lower at the western portion of the site
than at the eastern side of the site.

off-site (North E Down-gradient) Groundwater: Off-site
TDS concentrations are stilI higher than on-site
concentrations since the down-gradient area is croser to
san Francisco Bay. TDS concentration in off-site wells
averaged 3r093 mg/l over the last five years, exceeding
both the Title 22 lirniting concentration of 1,OOO ng/I
and the 31000 rng/l TDS maximum for potential sources of
drinking water. rn addition, the oif-site area is only
a few feet above sea level and may be subject to
intrusion of salt water to sharlow groundwater. Besides,
the site and its environs are zoned for commerciar andlight-industrial use, and this use is unlikely to change
in the future. Conversion to residential use is even
Iess likely.
The municipal supply is not a potential beneficial use of
off-site groundwater, and MCLs do not, apply. Given the
thickness and low permeability of the aqu-itara underrying
off-site shallow groundwater and given current -and
expected voc concentrations in off-site groundwaterr Do
cleanup standards are needed to protect deeper aquifers.
The risk assessment also identified no o€her exposure
pathways for off-site groundwater. Therefore, no cleanup
standards are necessary for off-site groundwater.
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2L. The discharger has caused or permitted, and threatens to cause
or permit, waste to be discharged or deposited where it is or
probably will be discharged to waters of the State and createsor threatens to create a condition of pollution or nuisance.

This action is an order to
administered by the Board.
exempt from the provisions
Quality Act (CEQA) pursuant
Agency Guidelines.

23.

22. enforce the laws and regulations
This action is categorically

of the California Environmental
to Section 15321 of the Resources

24.

The Board has notified the discharger and interested agencies
and persons of its intent under California Water Code Section
13304 to prescribe site cleanup Requirements for the discharge
and .h"= provided thern with the opportunity for a public
hearing and an opportunity to subnit their wiitten views and
reconmendations.

The Board, in a public rneeting, heard and considered alr
comments pertaining to the discharge.

IT fS HEREBY ORDERED, pursuant to Section 13304 of the California
Water.Code, that the discharger shall cleanup and abate the effectsdescribed in the above findings as follows:

PROHTBITIONS

1. The discharge of wastes or hazardous rnateriars in a
manner which will degrade water quality or adverseryaffect the beneficiar uses of the waters of the state isprohibited.

2- Further significant rnigration of polrutants throughsubsurface transport to waters of the State isprohibited.

3. Activities associated with the subsurface investigationand cleanup which will cause significant adversemigration of pollutants are prohibited.
SPECTFICATTONS

L. The storage, handling, treatrnent or disposal of soil or
groundwater

A.

B.

nulsance as
Water Code.

Additional

containing pollutants shall not create a
defined in Section t 3O5O (n) of the California

characterization of the pollutant plurne may be

13
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3.

4.

required, should monitoring results show evidence of
further plune rnigration beyond that already identified,
or nesr evidence of soil contarnination,

AII on-site (eastern side) monitoring wellsr ds defined
in Finding 20.a., shall be used to determine if cleanup
standards have been metp the wells used are det,ermined by
the Self-Monitoring Progran (SMP) established under this
Order.

Cleanup Standards: Final groundwater cleanup standards
given in Table 1 below shatl be rnet at all on-site
(eastern side) wells.

Future Changes to Cleanup Standards: ff new information
indicates cleanup standards cannot be attained or can be
surpassed, the Board will decide if further final cleanup
actions, beyond those completed, shall be irnplemented at
the site. If changes in health criteria, aarninistrative

Tab1e 1
on-site (Easter side) Groundwater creanup standards (pqlLl

Chernical
California
Prirnary MCL

U. S. EPA
Prirnary MCL

Cleanup
Standards

Chloroform Lo0 100 l_00

1,2-DCB 600 600

1,3-DCB 600 600

1, I-DCE 6 7 6

Cis-1,2-DCE 6 70 6

Ethylbenzene 680 700 680

Freon 113 L,2OO L,2OO

PCE 5 5 5

L 12 ,4-TCB 70 70

L rL r I-TCA 200 200 200
TCE 5 5 5

Vinyl Chloride 0.5 2 0.5
Xylenes L,750 10, 000 L,750

5.
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c. PROVTgTONS

The discharger shall
Specifications above
the time schedule and

a. CO!4PI.ETTON DATE:

6.

7.

1.

2.

requirements, site conditions, or remediation efficiency
occur, the discharger will subnit, an evaluation of theeffects of these changes on cleanup standards as definedin Specif icat,ion B. 4 .

The existing groundwater extraction and treatrnent systemshall be maintained and kept operational until such timeas construction act,ivities would require removal anddestruction of wells and/or slurry wall and in-situ
treatment wall is cornpleted in accordance with theprovisions of this Order.

Pursuant to section 13304 of the california water code,the discharger is hereby notified that the Board isentitled to, and may seek reimbursernent for aIl
reasonable costs actually incurred by the Board toinvestigate unauthorized discharges of waste and to
oversee creanup of such waste, abaternent of the effectsthereof, or other renedial actionr ds reguired by thisOrder. The discharger shall reimburse the Board uponreceipt of a billing statement for those costs.

The- discharger shall subnit to the Board acceptable
nonitoring program reports containing results oi workperformed according to the attached SeIf-Monitoring
Program.

conply with the Prohibitions and
imrnediately except as modified by
tasks listed below.

UAReE 1, 1994

TASK 1: DESIGN FoR sI,uRRY WAIJIJ AND IN-sITU
TREATUENT IVALI,: Subrnit a technical report
acceptable to the Executive Officer which contains
the design for the in-situ treatment walI and
associated slurry walls for the contaminated
shallow groundwater underneath the site. This
document shall include, but need not be limited to,
rationale for wall location, a map of the slurry
wall and in-situ treatment wall configuration, the
estimated area and depth of the in-situ treatment,
system, the estimated velocity of the groundwater
as it approaches the treatment wall, and the
residence tirne of the system, and how the

L5
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C.

performance of the system wilt be evaluated. The
document should also include a schedule for
equipment acquisition, system construction, and
implementation.

b. CO!{PIJETION DATE: August t, L994

TAStr 2 s II,TPLEITENTArION OF SLURRY WAIJIJ AND IN-SITU
TREAT!{ENT WALL: Subnit a report acceptable to the
Executive Officer which documents ful1
implementation of the desired system and shut-down
of the groundwater extraction and treatment
system..

The Executive Officer may rnodify the completion
date of Task 2 if the discharger demonstrates to
the satisfaction of the Executive Officer that
additional time is necessary to complete the design
due to delays outside the reasonablL control of the
discharger, such as investigat,ion or rernedial work
related to discharqes by other parties.
INSTITUTIONAIJ CONSTRAIIflTS

1) CO!,IPIJETION DATE: UARCII 1, L994

IASK 3: PROPOSE CONSTRAINTSs Submit a technical
report acceptable to the Executive Officer
docurnenting procedures to be irnplernented by the
discharger, including a deed restriction prepared
and filed by Sobrat.o (the owner) prohibiting the
use of the upper aquifer groundwater as a source of
drinking water and protect,ing the integrity of theslurry wall/reactive wa11. Constraints shaIIremain in effect unt,il groundwater cleanup
standards have been achieved and pollutant levels
have stabilized in on-site aquifers.
2) COI|PLETION DATE: 60 days after Executive

Offiserrs approval of
Task 3

TASK 4! IIIPLEUENT CONSTRAINTS: Submit a technical
report acceptable to the Executive Officer
documenting that the proposed and approved
constraints have been implemented.

CO!,IPLETION DATE: NOVEI{BER 17, 1998d.

16
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TASK 53 FIVE-Y8AR STATUS REPORT AND AFrECrrvENEgs
EVALUATION! Subrnit a technical report acceptable
to the Executive Officer containing the results of
any additional investigation; an eialuation of the
effectiveness of instalted final cleanup measures
and cleanup costs; additional recomrnended measures
to achieve final cleanup objectives and standards,
if necessaryi a comparison of previous expected
costs with the costs incurred and project,ed costs
necessary to achieve cleanup objectives and
standards; and the tasks and tirne schedule
necessary to implement any additional final cleanup
measures. If cleanup standards in this Order have
not been achieved on-site and area not expected to
be achieved through continued in-situ treatment
system, this report shall also contain an
evaluation addressing whether it is technically
practicable to achieve the cleanup standards, and
if so, a proposal for procedures to do so.

e. COUPIJETION DATE: 90 days after reguest made by
the Executive officer

TASK 6! EVALUATTON OF NEIT HEALTH CRTTERTA! SUbNit
a technical report acceptable to the Executive
Officer which contains an evaluation of how the
final plan and cleanup standards would be affected,
if the eoncentrations as listed in Specification
8.4. change as a result of promulgation of drinking
water standards, maximum contaminant levels or
action levels or other health based criteria.

f . COUPIJEIION DATE: 90 days after reguest made by
the Executive Officer

TASKS 7 Z EVAIJUATTON OF NEIV TECTINICAIJ INFOR}IATION:
Subtuit a technical report, acceptable to the
Executive Officer which contains an evaluation of
new technical and economic information whieh
indicates that cleanup standards or cleanup
technologies in some areas may be considered for
revision. Such technical reports sha1I not be
required unless the Executive Officer or the Board
det,ermines that such new information indicates a
reasonable possibility that the Order may need to
be changed under the criteria described in
Specification 8.4.

17
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3. The submittal of technical reports evaruating interiru andfinal remedial measures wirl incrud.e a projdction of thecost, effectiveness, benefits, and impact on publichealth, werfare, and environrnent. These evarultionsshourd be consistent with the guidance provided bysubpart F of the NCp (40 cFR part 3oo); seciion 25356.1(c) of the california Health and safety codei cERcLAguidance documentsl and shall be consistent with thestate water Resources control Boardrs Resolution No. 6g-L6, trstatement of pglicy with Respect to Maintaining High
Quality of Waters in California.-.1

rf the discharger is derayed, interrupted or prevented
from. _meeting one or more of the completi-on datesspecified in this. order, the discharger itratt pronptlynotify the Executive officer, and the -goard 

rnay ionsiaeirevision to this order for such delays that ire beyondthe control of the discharger.

Technical status reports on compriance with theProhibitions, specifiCations, and provisions of thisorder shall be subrnitted quarterly to the Board
commencing on January 3J-, 1994, and covering the previouscalendar quarter. Reports shall be subnitt6d on aquarterly basis, until one year after implementation ofthe. rrslurry wall and rn-situ Treatment wallrr treatmentsystem. The technical reports may then be submittedsemi-annually after the second ana fourth quartersthereafter, or as required by the Executive 6tricer.
These reports shall consist of: (1) a sunmary of work
completed since subrnittal of the previous reporl and workprojected to be compreted by the Line of the next report,(2) identification of any bbstacres which rnay thr-eaten
cornpliance with the schedule of this ordef and whatactions are being taken to overcome these obstacles, and
-(al incrude, in the event of non-compliance wittr anyProvision or specification of this order, writtennotification which clarifies the reasons for non-cornpliance and which proposes specific measures and aschedule to achieve cornpliance. This writtennotifieation shall identify work not completed that wasprojected for. cornpletion, ind shalr iaenliry trre impactof non-compriance on achieving conpliance with the
remaining requirements of this Order. -

These reports shall also identify any problerns with or
changes in the rrslurry warl and ln-situ rreatment walltltreatment systern. Additionalry, the reports shall

4.

5.
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11.

6.

include, but need not be limited to, updated water table
and piezornetric surface maps and plume maps for all
affected water bearing zones, and appropriately scaled
and detailed base maps showing the location of all
nonitoring wells and identifying adjacent facilities and
structures. These reports may be combined with guarterly
SMRs required per Provision C.1.

On an annual basis beginning with the reports due January
3L, L994 or as reguired by the Executive Officer, the
status report shall include, but need not be limited to,
an evaluation of the progress of cleanup measures. A
summary of monitoring and sampling data shall also be
included in the annual report which can be part of the
fourth quarter report.
The discharger shall submit technical reports acceptable
to the Executive officer containing revised euality
Assurance project P1ans, Site Safety plans, and Site
Sanpling Plans, if requested by the Executive Officer.
All hydrogeological plans, specification, reports, and
documents shall be signed by or stamped with the seal of
a registered geologj-st, engineering geologists, or
professional engineer.

All samples shall be analyzed by State certified
Iaboratories or laboratories accepted by the Board using
approved EPA methods for the type of analysis to be
performed. A11 laboratories shalI maintain quality
assurance/quality control records for Board review.

The discharger shall maintain in good working order, and
operate, as efficiently as possible, dny facility or
control systern installed to achieve cornpliance with the
requirements of this Order.

The discharger shall provide copies of al1
correspondence, reports, and documents pertaining to
compliance with the prohibitions, Specifications, and
Provisions of this order to the Santa Clara Valley Water
District. The discharger shall also provide copies of
cover letters, title page, table of contents and the
executive summaries of above compliance report - except
for the annual progress reports, proposal for Groundwater
Remediation, and Proposal for Soil Renediation which
shall be submitted in full to the following agencies.

7.

8.

9.

10.
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a. Santa Clara County Health Department
b. City of Sunnyvale Department of public Safety
c. California EPA/DTSC Site Mitigation Branch

L2. The discharger shall permit the Board or its authorized
representative, in accordance with Section L3267 (c) of
the California Water Code:

a. Entry upon premises in which any pollution sources
exist t ot may potentialty existr or in which any
reguired records are kept, which are relevant to
this Order.

b. Access to copy any records required to be kept
under the terms and conditions of this Order.

c. Inspection of any monitoring equipment or
nethodology implemented in response to this Order.

d. Sampling of any groundwater or soil which is
accessible, or may become accessible, as part of
any investigation or rernedial action program
undertaken by the discharger.

13. rf any hazardous substance is discharged in or on any
waters of the state, or discharged and deposited where it
is, or probably will be discharged in or on any wat,ers of
the state, the discharger shall report such discharge to
this Board, at, (510) 286-L2SS on weekdays during oifice
hours from g:00 a.m. to 5:00 p.m., and to the oifice of
Emergency services at (800) gs2-7sso during non-office
hours. A written report shall be fired with the Board
within five working days and shall contain information
relative to: the nature of the waste or pollutant,
qualtity involved, duration of incident, cause of spi1l,
estimated size of affected area, nature of effects,
corrective measures that have been taken or planned, and
schedule of these activities, and persons, notified.

L4. The discharger sharr fire a report on any changes in site
occupancy and ownership associated with the facirity
described in this order.

15- The Board will review this order periodically and mayrevise the requirements when necesJary.

16. Board Order No. 86-79 is hereby rescinded.
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I, Steven. R. Ritchie, Executive Officer, do
the foregoing is a full, true and correct copy
by the California Regional Water eualityFrancisco Bay Region, on November !9, t*/1.^

hereby certify that
of an Order adopted

Control Board, San

l/ __-/
ven R.

Executive

Attachments: Figure 1 - Parcel Map with Adjacent Sites
Groundwater Self-Monitoring program

Ritchie
Officer

2L
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A.

CALIFORNIA REGIONAL WATER OUALIry CONTROL BOARD
SAN FRANCISCO BAY REGION

INTERSIL, INC.
1276 Hammerwood Avenue Site

GROUNDWATER SELF-MONITORING PROGRAM

GENERAL

Reporting responsibilities of waste dischargers are specified in Sections
13225(al, 13267|bt', 13283, 13383 and 13387(b) of the California Warer
Code and this Regional Board's Resolution No. 73-16.

The principal purposes of a monitoring program by a waste discharger, also
referred to as self-monitoring program (SMp), are: (1) to document compliance
with waste discharge requirements and prohibitions established bythis Regional
Board, (2) to facilitate self-policing by the waste discharger in the prevention
and abatement of pollution arising from waste discharge, (3) to develop or
assist in the development of effluent or other limitations, discharge prohibitions,
national standards of performance, pretreatment and toxicity standards, and.
other standards, and (4) to prepare water and waste water quality inventories.

SAMPLING AND ANALYTICAL METHODS

Sample collection, storage, and analyses shall be performed according to the
EPA Method SOOO series in "Test Methods for Evatuating Solid Wastes,
Physical/Chemical methods," dated November 1986; or other methods
approved and specified by the Executive Officer of this Regional Board.

REPORTS TO BE FILED WITH THE REGIONAL BOARD

1. Violation of Requirements

In the event the discharger is unable to comply with the conditions of
the site cleanup requirements and prohibitions due to:

a. maintenance work, power failures, or .breakdown of waste
treatment equipment, or

b. accidents caused by human error or negligence, or

c. other causes, such as acts of nature, or

d. poor operation or inadequate system design,

B.
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November 19, | 993

the discharger shall notify the Regional Board office by telephone as
soon as he or his agents have knowledge of the incident and confirm this
notification in writing within five working days of the telephone
notification. The written report shall include time, date, and person
notified of the incident. The report shall include pertinent information
explaining reasons for the noncompliance and shall indicate what steps
were taken to prevent the problem from recurring.

The discharger shall file a written technical report to be received at least
3O days prior to advertising for bid (or 60 days prior to construction) on
any construction project which would cause or aggravate the discharge
of waste in violation of requirements; said report shall describe the
nature, cost, and scheduling of all action necessary to preclude such
discharge.

Self-Monitoring Reports (SMR)

SMRs shall be filed quarterly and are due one month after the end of the
calendar quarter.

The discharger shall notify Regional Board staff by telephone within
fourteen days of receiving laboratory analytical results if (i) a chemical
is detected which has not been detected previously, or (ii) if the
concentration of any chemical in any well is at least one order of
magnitude greater than detected the previous quarter.

The next sMR is due January 31 , 1994. The SMR shall be comprised
of the following:

a. Letter of Transmittal:

A letter from the discharger transmitting the SMR should
accompany each report. Such a letter shall include a
discussion of requirement violations found during the
reporting period and actions taken or planned for correcting
any requirement violations. lf the discharger has previously
submitted a detailed time schedule for correcting
requirement violations, a reference to this correspondence
will be satisfactory. Monitoring reports and the letter
transmitting reports shall be signed by a principalexecutive

2.

3.
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officer or a duly authorized representative of that person.

The letter shall contain a statement by the official, under
penalty of perjury, that to the best of the signer's
knowledge the report is true and correct.

Results of Analvses and Observations

(1) Results from each required analysis and observation shall
be submitted in the self-monitoring regular reports. Results
shall also be submitted for any additional analyses
performed by the dischargers at the specific request of the
Board. Ouarterly water level data shall also be submitted
in the report.

(21 The SMR shall include the results of any aquifer tests
conducted.

(3) The SMR shall include a discussion of unexpected
operationalchanges which could affect performance of the
in-situ treatment system, such as groundwater velocity and
gradient fluctuations.

(41 The SMR shall also identify the analytical procedures used
for analyses either directly in the report or by reference to
a standard plan accepted by the Executive Officer. Any
special methods shall be identified and should have prior
approval of the Board's Executive Officer.

(5) The discharger shall describe in the SMR the reasons for
significant increases in a pollutant concentration at a well.
The description shall include:

(a) the source of the increase,

(b) how the discharger determined or will investigate the
source of the increase, and

(c) what source removalmeasures have been completed
or will be proposed.

b.
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original lab results shall be retained and shall be made
available for inspection for six years after origination or until
after all continuing or impending legal or administrative
actions are resolved.

The sMR shall include a summary of work completed since
submittal of the previous report, design specifications if
applicable, and work projected to be completed by the time
of the next report.

The sMR shall include tabulated results of setf-monitoring
water quality sampling analyses for all wells using
appropriate analytical methods. Each report shall include
updated isoconcentration maps of VOCs in groundwater.

The sMR shall include updated water tabre and piezometric
surface maps, based on the most recent water level
measurements for all affected water-bearing zones for atl
on-site and off-site wells. Interpretations of the data shall
be discussed.

(10) A map or maps shall accompany the sMR showing all
sampling locations and plume contours for the predominant
chemical(s), or other indicator chemicals upon request by
the Executive Officer.

(1 1) The annual report may be combined with the fourth quarter
regular report and shall include cumulative data for current
year. The annual report for Janua ry 31 , 1994, shail also
include minimum, maximum, median, and average water
quality data for the year, and a summary of water level
data and integrity of the slurry wall. The report shall
contain both tabular and graphical summaries of historical
monitoring data.

SMP Revisions

Additional long term or temporary changes in the sample
collection frequency and routine chemical analysis may become
warranted as monitoring needs change. These changes shall be

(6)

t7l

(8)

(e)

4.
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based on the following criteria and shall be proposed in a SMR.
The changes shall be implemented no earlier than 45 days after
the SMR is submitted for review unless approved in writing.

Criteria for SMP revision:

Discontinued analysis for a routine chemical parameter for
a specific well after a two-year period of below detection
limit values for that parameter

Changes in sampling frequency for a specific well after a
two-year period of below detection limit values for all
chemical parameters from that well

Temporary increases in sampling frequency or changes in
requested chemical parameters for a well or group of wells
because of a change in data needs (e.g. evaluating reactive
wall effectiveness or other remediation strategies).

Add routine analysis for a chemical parameter if the
parameter appears as an additional chromatographic peak
in three consecutive samples from a particular well

Alter sampling frequency based on evaluation of collective
data base

DESCRIPTION OF SAMPLING STATIONS

See Table 2 and Figure 2 for monitoring welts installed at the time of the
adoption of this SMP.

SCHEDULE OF SAMPLING AND ANALYSES

1. All wells at the Intersil site shall be sampled according to the schedule
in Table 2 using EPA methods 8010 and 8020. EPA method 8240 shall
be used in lieu of EPA methods 801O and 8020 for all the wells during
the fourth quarter of each year. New monitoring wells shalt be sampted
quarterly for at least one year, with specific monitoring frequency given
in an updated Table 2. Sampling and monitoring shall be coordinated
with other parties performing treatment and investigations in the area

(1)

t2l

(3)

(41

(5)

D.

E.
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including western Microwave and Lockheed. Intersit is ultimately
responsible for monitoring its wells, although results may be obtained
from other parties performing investigations in the area.

ln addition, if a previously undetected compound or peak is detected in
a sample from a well, a second sample shall be taken within a week after
the results from the first sample are availabte. All chromatographic
peaks detected in two consecutive samples shall be identified and
quantified in the SMR.

3. Groundwater elevations shall be obtained on a quarterly basis from all
wells at the site and submitted in the self-monitoring report with the
sampling results.

4. Well depths shall be determined on an annual basis and compared to the
depth of the well as constructed. lf greater than ninety percent of
screen is covered, the discharger shall clear the screen by the next
sampling.

l, Steven R. Ritchie, Executive Officer, hereby certify that the foregoing self-
monitoring Program:

1 . Has been developed in accordance with the procedure set forth in this Regional
Board's Resolution No. 73-16 in order to obtain data and document comptiance
with site cleanup requirements established in Regional Board Order No. .......

2. May be reviewed at any time subsequent to the effective date upon written
notice from the Executive Officer or request from the discharger, and revisions
will be ordered by the Executive officer or Regional Board.

Was adopted by the Board on November 19, 1gg3

2.

3.

Steven R.
Executive

Ritchie
Officer

Table 2 -
Figure 2 -

Monitoring Schedule
Wells Location Map

6-

Attachments:



TABLE 2

MONITORING SCHEDULE FOR
1276 HAMMEROOD AVENUE FACILITY

INTERMEDIATE ZONE

once a year, all water samples from all welts should be analyzed using EpA
Methods 8240, other times, EpA Methods golo & go2o may be used.

* Replace with new on-site monitoring wells if these wells are destroyed during
construction.
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